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MULT I LAYERED SUBSTRATE FOR SEMICONDUCTOR DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a multilayered 
substrate for a semiconductor device, and more 
particularly, to a multilayered substrate for a 
semiconductor device, which has a multilayered substrate 
body formed of a plurality of sets of a conductor layer 
and an insulation layer, i.e., a laminate of alternate 
conductor and insulation layers, and having a face for 
mounting semiconductor element thereon and another face 
for external connection terminals, the face for mounting 
semiconductor device being provided with pads through 
which the substrate is connected to a semiconductor 
element to be mounted thereon, and the face for external 
connection terminals being provided with pads through 
which the substrate is connected to an external 
electrical circuit. 

2. Description of the Related Art 

A multilayered substrate for a semiconductor 
device as shown in Fig. 10 is proposed in Japanese 
Unexamined Patent Publication No. 2000-323613 
(corresponding to U.S. Patent No. 6418615). Multilayered 
substrate body 105 is included in multilayered substrate 
100 for a semiconductor device shown in Fig. 10 that is 
composed by arranging conductor wiring 102 in multiple 
layers stacked with insulation layers 104 composed of a 
polyimide resin or a resin such as polyphenylene ether. 
One side of this multilayered substrate body 105 is a 
face for mounting semiconductor elements on which is 
formed semiconductor element pads 120a that are connected 
to electrode terminals 108 of semiconductor element 106 
that is mounted thereon, while the other side of 
multilayered substrate body 105 is a face for external 
connection terminals on which is formed external 
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connection terminal pads 124 that are attached to solder 
balls 122 as external connection terminals. The face for 
mounting semiconductor devices and the face for external 
connection terminals of this multilayered substrate body 
5 105 are covered with solder resist 126 with the exception 

of semiconductor element pads 120a and external 
connection terminal pads 124. 

In this type of multilayered substrate body 
105 , the conductor wiring 102 and/or pads formed on both 

10 sides of each insulation layer 104 (pads 120 for 

connecting two wiring layers to each other, pads 124 for 
external connection terminals or pads 120a for electrode 
terminals of semiconductor element) are electrically 
connected by vias 12 8 formed passing through insulation 

15 layers 104. These vias 128 are formed in openings 130 

which are opened in the side of insulation layer 104 
having the face for external connection terminals, and 
have the bottom formed by the faces of conductor wiring 
102 or pads 120 and 120a formed on the side of the same 

20 insulation layer 104 having the face for mounting 

semiconductor elements* Moreover, a metal frame 117 
having a prescribed strength can be joined to the 
periphery of multilayered substrate body 105 in order to 
improve handling ease, etc. during transport and so forth 

25 of multilayered substrate 100 for a semiconductor device. 

As shown in Figs. 11A through 11F, multilayered 
substrate 100 for a semiconductor device shown in Fig. 10 
can be produced by alternately forming conductor wiring 
and insulation layers from a semiconductor element 

30 mounting layer having a face for mounting semiconductor 
elements in the direction of an external connection 
terminal attachment layer having a face for external 
connection terminals . 

To begin with, seed layer 142 is formed on one 

35 side of a metal sheet in the form of copper sheet 140 

(Fig. 11A). This seed layer 142 is composed of chromium 
(Cr) layer 141a, which is in direct contact with the face 
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of copper sheet 140, and copper (Cu) layer 141b formed on 
chromium (Cr) layer 14 1a as shown in Figs. 12 , which is 
an enlarged view of the section indicated with circle A 
in Fig. 11A. 

5 Semiconductor element pads 120a, to which 

electrode terminals 108 of semiconductor element 106 are 
later connected and which are composed of copper, are 
formed by forming a photoresist pattern (not shown) on 
seed layer 142 formed on one side of copper sheet 140, 
10 exposing seed layer 142 at the sections where 

semiconductor element pads 120a are formed, and then 
performing electrolytic plating using seed layer 142, and 
particularly copper layer 141b, as the power supply layer 
(Fig. 11B). 

15 Insulation layer 104 is formed by coating a 

thermosetting resin in the form of a polyimide resin by 
printing and so forth followed by curing so as to cover 
semiconductor element pads 120a formed in this manner 
(Fig. 11C). Continuing, openings 130 for forming vias 

20 are formed in insulation layer 104 by laser light such as 

YAG laser light or carbon dioxide laser light (Fig. 11D). 

Seed layer 142 ', composed of a chromium (Cr) 
layer and copper (Cu) layer, is formed over the entire 
surface of insulation layer 104, including the inner 

25 walls of formed openings 130 (Fig. HE). Next, sections 
corresponding to vias 128 and conductor wiring 102 (Fig. 
10) are formed by electrolytic copper plating using the 
resist pattern (not shown) formed on seed layer 14 2 ' as a 
mask, and seed layer 142 1 as a power supply layer. 

30 Next, vias 128 and conductor wiring 102 are 

formed in the surface of insulation layer 104 as shown in 
Fig. 11F by removing seed layer 142 f , except for those 
sections corresponding to vias 128 and conductor wiring 
102 , by etching. 

3 5 Continuing, conductor wiring and insulation 

layers are sequentially formed from the side of the 
semiconductor element mounting layer having a face for 
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mounting semiconductor elements in the direction of the 
external connection terminal attachment layer having a 
face for external connection terminals by repeating the 
steps of Figs. 11C through 11F, thereby allowing the 
5 obtaining of intermediate 100a shown in Fig. 13. On one 

side of multilayered substrate body 105 of the resulting 
intermediate 100a, copper sheet 140 is joined via seed 
layer 142 to the face for mounting semiconductor element 
on which semiconductor mounting pads 120a are formed, and 

10 on the other side of multilayered substrate body 105, 

external connection terminal pads 124 are formed. Copper 
sheet 140 fulfills the role of a reinforcing sheet of 
multilayered substrate body 105, and facilitates handling 
of intermediate 100a during transport and so forth. 

15 Finally, it is necessary to remove copper sheet 

140 from intermediate 100a by etching in order to obtain 
multilayered substrate 100 for a semiconductor device 
shown in Fig. 10. By forming chromium (Cr) layer 141a, 
which is not etched by the etching solution of copper 

20 sheet 140, as a portion of seed layer 142, the progress 

of the etching can be. inhibited when etching has reached 
chromium (Cr) layer 141a of seed layer 142 during etching 
of copper sheet 140, and etching of copper sheet 140 ends 
at the point the entire surface of chromium (Cr) layer 

25 141a of seed layer 142 is exposed. Next, by removing 

chromium (Cr) layer 141a and copper (Cu) layer 141b by 
etching , the surface of semiconductor element pads 120a 
is exposed, thereby allowing the obtaining of 
multilayered substrate 100 for a semiconductor device 

30 shown in Fig. 10. 

Multilayered substrate 100 for a semiconductor 
device shown in Fig. 10 can be produced so that the face 
on which semiconductor elements are mounted is as flat as 
possible and the thickness of the substrate is as thin as 

3 5 possible. However, the inventors of the present 

invention found that, even if multilayered substrate 100 
for a semiconductor device shown in Fig. 10 is reinforced 
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by joining a metal frame 117 on the face for mounting 
semiconductor elements of multilayered substrate body 
105, warping occurs easily caused by a difference in the 
coefficients of thermal expansion between metal frame 117 
5 and multilayered substrate body 105 composed mainly of a 

resin, and that warping also occurs easily in 
intermediate 100a (Fig. 13) during its production process 
caused by a difference in the coefficients of thermal 
expansion between copper sheet 140 and multilayered 

10 substrate body 105 composed mainly of a resin. 

If a thick metal frame 117 is used to prevent 
the occurrence of this warping, the characteristics of a 
thin and lightweight multilayered substrate 100 for a 
semiconductor device are lost. 

15 SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
multilayered substrate for a semiconductor device in 
which the face on which semiconductor elements are 
mounted can be as flat as possible and its thickness can 

20 be as thin as possible, and which can prevent warping 

caused by a difference in the coefficients of thermal 
expansion between the element members. 

In order to achieve the above object, the present 
inventors thought that it would be effective to 

25 juxtaposition a multilayered substrate body composed 

mainly of resin between a metal frame and a metal sheet, 
and as a result of conducting studies on this, were able 
to achieve the present invention. 

The present invention is a multilayered substrate 

30 for a semiconductor device, which has a multilayered 

substrate body formed of a plurality of sets of a 
conductor layer and an insulation layer, i.e., a laminate 
of alternate conductor and insulation layers, and having 
a face for mounting semiconductor element thereon and 

35 another face for external connection terminals, the face 

for mounting semiconductor device being provided with 
pads through which the substrate is connected to a 
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semiconductor element to be mounted thereon, and the face 
for external connection terminals being provided with 
pads through which the substrate is connected to an 
external electrical circuit, wherein a reinforcing sheet 
5 is respectively joined to the face for external 

connection terminals and the face for mounting 
semiconductor element thereon. 

A metal sheet having through holes formed so as to 
correspond to each external connection terminal pad, and 

10 the entire surface of which, including the inner wall 
surfaces of these through holes, has been insulation 
treated, is preferable for the reinforcing sheet joined 
to the face for external connection terminals, in 
particular, an aluminum sheet in which a plurality of 

15 through holes are formed, and the entire surface of 

which, including the inner wall surfaces of each of the 
above through holes, is anodized can be used preferably. 

As the reinforcing sheet joined to the face for 
external connection terminals, a sheet of ceramic or 

20 resin, which has a strength and a coefficient of thermal 
expansion corresponding to those of the reinforcing sheet 
jointed to the face for mounting semiconductor elements, 
may be used. 

When adhering said insulation treated metal sheet to 
2 5 the face for external connection terminals of the 
multilayered substrate body, by using an adhesive 
containing particles of a diameter that is able to 
maintain a prescribed gap between the above insulation 
treated metal sheet and face for external connection 
30 terminals such that adhesive is not extruded into the 

through holes of the above insulation treated metal sheet 
when the insulation treated metal sheet and face for 
external connection terminals are pressed together, 
attachment of external connection terminals can be 
35 carried out easily. 

A metal frame is preferable for the reinforcing 
sheet joined to the face for mounting semiconductor 
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elements. In particular, a portion of a metal sheet on 
which a multilayered substrate body is formed on one side 
can be used as such a frame, whereby the occurrence of 
warping of the multilayered substrate for a semiconductor 
5 device in the production process can be prevented. In 

this case, a frame that functions as a reinforcing sheet 
can be formed by etching a metal sheet on which a 
multilayered substrate body is formed on one side and 
removing only the metal material in the region where a 

10 semiconductor element is mounted. 

In the multilayered substrate for a semiconductor 
device of the present invention, pads formed into the 
shape of bumps so that their tips protrude from the face 
for mounting a semiconductor element of the multilayered 

15 substrate body may be used as the pads for mounting 

semiconductor elements on the multilayered substrate. As 
a result of using such bump-shaped pads, even a 
semiconductor element provided with electrode terminals 
having flat tips can be easily joined to the multilayered 

20 substrate of the present invention by means of these 
bump-shaped pads. 

According to the present invention, a multilayered 
substrate body in which a plurality of conductor wiring 
are formed in multiple layers with insulation layers 

2 5 between them allows the face on which semiconductor 

elements are mounted to be made as flat as possible, and 
its thickness can be made to be as thin as possible. 

Moreover, since a multilayered substrate body 
composed mainly of insulating resin is juxtapositioned 

3 0 between an insulation treated metal sheet and metal 

frame, the multilayered substrate for a semiconductor 
device can be prevented from warping, even if there is a 
difference in the coefficients of thermal expansion 
between the multilayered substrate body and these metal 
3 5 members. 

Moreover, since a multilayered substrate body is 
juxtapositioned between an insulation treated metal sheet 
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and metal frame having rigidity, handling of a 
multilayered substrate for a semiconductor device can be 
made to be easier during transport and so forth. 
BRIEF DESCRIPTION OF THE DRAWINGS 
5 The above and other objects and advantages of the 

invention will be well understood and appreciated by a 
person with ordinary skill in the art, from consideration 
of the following detailed description made by referring 
to the attached drawings , wherein: 
10 Fig* 1 is a partial cross-sectional view that 

illustrates an embodiment of the multilayered substrate 
for a semiconductor device according to the present 
invention, 

Fig. 2 is a top view of the frame shown in Fig, 1, 
15 Fig, 3 is an enlarged, partial cross-sectional view 

of the insulation treated metal sheet shown in Fig. 1, 

Figs. 4A through 4G illustrate an example of the 
production method of the multilayered substrate for a 
semiconductor device shown in Fig. 1, 
20 Fig. 5 illustrates the metal sheet used in the 

production method shown in Figs. 4 A through 4G, 

Fig. 6A illustrates the insulation treated metal 
sheet used in the production method shown in Figs. 4A 
through 4G, 

25 Fig. 6B is a cross-sectional view taken along the 

line B-B in Fig. 6A, 

Fig. 7 is an enlarged, partial cross-sectional view 
of the vicinity of a through hole of the insulation 
treated metal sheet shown in Figs. 6A and 6b, 
30 Figs. 8A through 8D illustrate another example of a 

production method of the multilayered substrate for a 
semiconductor device shown in Fig. 1, 

Figs. 9A and 9B show another example of a 
reinforcing material joined to a face for external 
35 connection terminals of the multilayered substrate for a 
semiconductor device of the present invention, 

Fig. 10 is a partial cross-sectional view of a 



- 9 - 



multilayered substrate for a semiconductor device of the 
prior art, 

Figs. 11A through 11F illustrate a production method 
of a multilayered substrate for a semiconductor device of 
5 the prior art, 

Fig. 12 is a partially enlarged section of the 
portion, indicated by circle A, of the copper sheet of 
Fig. 11A, showing construction of a seed layer provided 
on its surface, and 

10 Fig. 13 is a partial cross-sectional view of an 

intermediate obtained in the production method of a 
multilayered substrate for a semiconductor device shown 
in Fig. 11. 

DETAILED DESCRIPTION OF THE INVENTION 

15 An example of the multilayered substrate for a 

semiconductor device of the present invention is shown in 
Fig. 1. In multilayered substrate 50 for a semiconductor 
device shown in Fig. 1, multilayered substrate body 20, 
which is composed by conductor wiring 2 6 being formed in 

20 multiple layers via insulating resin layers 20a, is 

juxtapositioned between copper frame 10 , having a surface 
on which nickel film 12 is formed, and insulation treated 
metal sheet 30. This copper frame 10 and insulation 
treated metal sheet 30 have the role of a reinforcing 

25 material for multilayered substrate body 20. 

Copper frame 10 is joined to the face for mounting 
semiconductor elements of multilayered substrate body 20, 
on which is formed solder layer 2 4 serving as 
semiconductor element pads that are connected with the 

30 electrode terminals of semiconductor element 39. As 

shown in Fig. 2, opening 18 is formed in the center of 
frame 10 so as to allow the insertion of semiconductor 
element 39. 

As shown in Fig. 1, each of the electrode terminals 
35 of semiconductor element 39 inserted into opening 18 of 

frame 10 is joined to solder layer 24 serving as 
semiconductor element pads formed on the face for 
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mounting semiconductor elements of multilayered substrate 
body 20. 

Insulation treated metal sheet 30 is adhered to the 
face for external connection terminals, on which external 
5 connection terminal pads 3 3 are formed, of multilayered 
substrate body 20- As shown in Fig. 3, this insulation 
treated metal sheet 30 is formed from metal sheet 34, in 
which through holes 2 8 are provided by which solder balls 
38 (Fig. 1) serving as external connection terminals are 

10 attached to external connection terminal pads 33, and 
insulating film 36 that covers its entire surface, 
including the inner wall surfaces of through holes 28. 
An aluminum sheet is preferably used for metal sheet 34, 
and an alumite (A1 2 0 3 ) layer can be formed for insulating 

15 film 36. Metal sheets other than an aluminum sheet can 

also be used. For example, a sheet of any metal material 
in which an insulating resin film is formed on the entire 
surface, including the inner wall surfaces of through 
holes 28, can be used. 

20 Adhesion of insulation treated metal sheet 3 0 and 

multilayered substrate body 20 is carried out by adhesive 
32 containing insulating fine particles 37. Insulating 
fine particles 37 blended into adhesive 32 prevent 
adhesive 32 from being extruded into through holes 2 8 by 

25 maintaining a prescribed gap between insulation treated 
metal sheet 30 and insulating resin layer 20a even if 
insulation treated metal sheet 30 is pressed against 
multilayered substrate body 2 0 for the purpose of 
adhesion when insulation treated metal sheet 3 0 is 

30 adhered to insulating resin film 20a of the outermost 

layer of multilayered substrate body 20. Thus, the 
diameter of insulating fine particles 37 is selected so 
as to be able to maintain a gap that makes it possible to 
prevent extrusion of adhesive 32 into through holes 28 

35 between insulation treated metal sheet 30 and 

multilayered substrate body 20. An adhesive that does 
not contain insulating fine particles 37 can also be used 
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device shown in Fig. 1. 

Next, a detailed explanation is provided of the 
production method of multilayered substrate 50 for a 
semiconductor device shown in Fig. 1 with reference to 
5 the drawings . 

To begin with, a copper sheet 11 having a thickness 
of about 0.3 mm is used for the metal sheet, and nickel 
film 12 is formed on one side. This nickel film 12 is a 
metal film that is resistant to etching liquid that 

10 etches copper sheet 11. Nickel film 12 can be formed by 
plating or sputtering and so forth. Two copper sheets 
11, on which nickel film 12 is formed on one side in this 
manner, are laminated so that nickel film 12 is on the 
inside to integrate into a single unit and form compound 

15 metal sheet 14 (Fig. 4A) . As shown in Fig. 5, compound 
metal sheet 14 is formed by adhering the vicinity of the 
edges of copper sheets 11 (region extending from the edge 
to broken line 16) with adhesive to integrate into a 
single unit. This compound metal sheet 14 can be easily 

2 0 separated into individual copper sheets 11 as will be 

explained later by cutting along broken line 19 in the 
vicinity of the inside of the region adhered with 
adhesive . 

As shown in Fig. 4B, a thermosetting resin or 
2 5 photosensitive resin such as polyimide resin or epoxy 

resin is applied to both sides of compound metal sheet 14 
by printing and so forth and then cured to form 
insulating resin layer 20a. Openings 22 for forming vias 
are formed in insulating resin layer 20a by laser light 
30 such as YAG laser light or carbon dioxide laser light, or 

by photolithography. Solder layer 24 is formed on the 
bottom of openings 22 by electrolytic plating using 
copper sheet 11, a portion of which is exposed on the 
bottom of each opening 22, as a power supply layer. 
35 Alternatively, after forming solder layer 24 for use as a 

semiconductor element connecting pad on copper sheet 11, 
insulating resin layer 20a may be formed followed by 
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forming openings 22, in which solder layer 24 is exposed 
on the bottom, in insulating resin layer 20a by laser 
light or photolithography. Solder layer 24 is a layer 
that is composed of a metal that is substantially not 
5 etched by etching liquid for performing etching on copper 

sheet 11 , and provides semiconductor element pads. 
Insulating resin layer 20a may be formed by adhering a 
film composed of a resin such as polyimide resin or epoxy 
resin. 

10 Next, multilayered substrate body 20 is fabricated 

by alternately forming conducting wiring layer 2 6 and 
insulating resin layer 20a on both sides of compound 
metal sheet 14 using a known method (Fig. 4C). 

Formation of conducting wiring layer 2 6 can be 

15 carried out by, for example, forming a copper layer on 

previously formed insulating layer 20a that is continuous 
with lower wiring layer 26 through openings 22 formed in 
this insulating layer 20a by, for example, plating or 
sputtering, forming a resist pattern on this copper 

20 layer, performing electrolytic plating by using this 

resist pattern as a mask and using the copper layer as a 
power supply layer, forming conductor wiring layers 2 6 
that contain via holes, and then removing the copper 
layer other than the portions corresponding to conductor 

25 wiring layers 26, including vias, by etching. Formation 
of insulating resin layer 20a can be carried out by, for 
example, forming an insulating resin film composed of a 
thermosetting resin such as polyimide resin or epoxy 
resin on the formed conducting wiring layer 26, and 

30 forming openings 2 2 for the formation of vias in this 

insulating resin film by YAG laser light and so forth. 

Insulation treated metal sheet 30 is adhered using 
adhesive (not shown) on the wiring layer 26 including 
external connection terminal pads 33 of the outermost 

35 layer of each multilayered substrate body 2 0 formed on 

both sides of compound metal sheet 14 (Fig. 4D) . This 
insulation treated metal sheet 30 composes the outermost 



- 14 - 



insulating layer at the face for external connection 
terminals of multilayered substrate body 20. As shown in 
Fig. 6A, insulation treated metal sheet 30 has through 
holes 28 at locations corresponding to external 
5 connection terminal pads 33 , and its entire surface, 

including the inside wall surfaces of through holes 28 , 
is covered with an insulating film (not shown). 
Moreover, as shown in Fig, 6B, an adhesive 32 is pre- 
coated onto the side of insulation treated metal sheet 30 

10 that joins to multilayered substrate body 20. 

Fig. 7 shows an enlarged, partial cross-sectional 
view of the vicinity of a through hole 2 8 of insulation 
treated metal sheet 30. Insulating layer 36 is formed 
over the entire surface of this metal sheet 30, including 

15 the inner wall surfaces of through hole 28. in the case 
where metal sheet 30 is made of aluminum, insulating 
layer 36 may be an alumite (Al 2 0 3 ) layer obtained by 
anodic oxidation, or may be a layer of insulating resin. 
An adhesive 32 containing insulating fine particles 37 of 

2 0 a prescribed diameter is coated onto one side of 

insulation treated metal sheet 3 0 as was previously 
explained . 

When multilayered substrate body 2 0 is formed on 
both sides of compound metal sheet 14 in this manner, the 

2 5 strength of compound metal sheet 14 is improved as 

compared with the case of forming multilayered substrate 
body 20 on one side of a single copper sheet 11, and even 
if there is a difference in the coefficients of thermal 
expansion between copper sheet 11 and multilayered 

30 substrate body 20 composed mainly of resin, since the 

directions of warping due to a difference in the 
coefficients of thermal expansion between copper sheet 11 
and multilayered substrate body 20 are mutually opposite 
on both sides of compound metal sheet 14, the warping 

35 that occurs on each side of compound metal sheet 14 can 

be canceled out. Thus, in the steps explained with 
reference to Figs. 4A through 4D, there is no substantial 
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occurrence of warping in compound metal sheet 14 or 
multilayered substrate body 20, and positioning can be 
carried out both reliably and easily when forming 
openings for formation of vias in insulating resin layer 
5 2 0a by YAG laser light and so forth, and when adhering 

insulation treated metal sheet 30. 

Following adhesion of insulation treated metal sheet 
30, an intermediate 34, in which multilayered substrate 
body 20 is formed on one side of a single copper sheet 

10 11, can be obtained by separating two copper sheets 11 
composing compound metal sheet 14 on which multilayered 
substrate body 20 is formed on both sides, as shown in 
Fig. 4E. As shown in Fig. 5, separation of the two 
copper sheets 11 can be carried out easily by cutting 

15 compound metal sheet 14 along a line (for example, broken 
line 19 in Fig. 5) on the inside of their edge regions 
(regions extending from the edge of copper sheet 11 to 
broken line 16) that have been laminated with adhesive. 

Intermediate 34 obtained in this manner (Fig. 4E) is 

2 0 able to prevent the occurrence of warping even if heat is 

applied due to multilayered substrate body 2 0 made mainly 
of resin being juxtapositioned between copper sheet 11 
and insulation treated metal sheet 30. 

As shown in Fig. 4F, nickel film 12 of intermediate 

2 5 34 is patterned, and the section corresponding to opening 

18 (Fig. 1) for arranging a semiconductor element is 
removed to expose the central portion of copper sheet 11. 
Continuing, the exposed portion of copper sheet 11 is 
removed by etching by using the remaining nickel film 12 

30 as a mask, allowing the obtaining of multilayered 

substrate 50 for a semiconductor device in which copper 
frame 10 is joined to the face for mounting a 
semiconductor element of multilayered substrate body 2 0 
as shown in Fig. 4G. During etching of copper sheet 11, 

35 a mask sheet is attached to the face for external 

connection terminals on which external connection 
terminal pads of multilayered substrate body 20 are 



formed. An etching liquid that etches copper sheet 11 
but does not etch solder layers 24 is used for the 
etching liquid for copper sheet 11. 

In multilayered substrate 50 for a semiconductor 
device fabricated in this manner, copper frame 10 acts as 
a reinforcing sheet for multilayered substrate 50 for a 
semiconductor device together with insulation treated 
metal sheet 30 , and is thus able to improve the strength 
of the substrate. In particular, since multilayered 
substrate 50 for a semiconductor device obtained with the 
production method shown in Figs. 4A through 4G has 
multilayered substrate body 20 , composed mainly from 
resin, juxtapositioned between frame-shaped copper sheet 
10 and insulation treated metal sheet 30, its strength 
can be further improved. Moreover, warping of 
multilayered substrate 50 can be effectively prevented, 
and handling during transport and so forth can be 
facilitated. 

In addition, according to the multilayered substrate 
50 for a semiconductor device (Fig. 1), since conductor 
wiring 2 6 of multilayered substrate body 20 are formed by 
a method in which they are formed in multiple layers 
between insulating resin layers 20a from one side of 
copper sheet 11, the face on which semiconductor element 
39 is mounted can be formed as flat as possible, and its 
thickness can be formed as thin as possible in comparison 
with a multilayered substrate produced by a method in 
which a core substrate is used and multilayered conductor 
wiring layers are formed on both sides of the core 
substrate . 

Multilayered substrate 50 for a semiconductor device 
is able to provide a packaged semiconductor device by 
attaching external connection terminals in the form of 
solder balls 38 to external connection terminal pads 33, 
and contacting electrode terminals 40 of a semiconductor 
element 39 to solder layers 24 formed as semiconductor 
element pads, followed by ref lowing the solder. 
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of the present invention by means of these bump-shaped 
pads 24' even if the semiconductor element 39' is 
provided with electrode terminals 40' having flat tips. 
In the multilayered substrate for a semiconductor 
5 device as explained above, insulation treated metal sheet 

30 , on which insulation treatment has been performed over 
the entire surface, including the inner wall surfaces of 
through holes 28 formed so as to correspond to each of 
external connection terminal pads 33, is joined to the 
10 face for external connection terminals as a reinforcing 

material as shown in Fig. 1. A metal frame 45 similar to 
that joined to the face for mounting a semiconductor 
element, as shown in Fig. 9A, or a frame 45 1 provided 
with cords in the form of band-shaped reinforcing members 
15 47, as shown in Fig. 9B, may be used for the reinforcing 

material for the multilayered substrate for a 
semiconductor device. These frames 45 and 45' may be 
fabricated from a metal material that has not undergone 
insulation treatment of its surface provided they do not 
2 0 come in direct contact with external connection terminal 

pads 33. When these frames 45 and 45' are joined to the 
face for external connection terminals of multilayered 
substrate body 20, a plurality of external connection 
terminal pads 33 are located in the openings of frames 45 
25 and 45 ' . 

The vias of the multilayered substrate for a 
semiconductor device 50 (Fig. 1) of the present invention 
may be formed by filling a metal into openings 22 of 
insulating resin layers 20a (Fig. 4B) by plating. In 
30 addition, a plurality of multilayered substrate bodies 20 

may be formed on a single copper sheet 11 used as a metal 
sheet, and a plurality of multilayered substrates 50 for 
a semiconductor device may be formed all at once. 

As has been explained above, according to the 
35 present invention, a thin and lightweight multilayered 

substrate for a semiconductor device can be used without 
the occurrence of warping and having improved 
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reliability. Moreover, the strength of the multilayered 
substrate for a semiconductor device of the present 
invention can be improved, enabling it to facilitate 
handling during transport and so forth. 



